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9- [ {Biphenyl-4-yl)jnethyl] -purine derivs. of formula (I) and their salts 
are new: HI = R or RS ; R = 1-14 C hydrocerbyl; R2 - opt. mono- or 
da-substd NH2; R2 = H or lower alkyl; R3 = opt. esterified COOH " or 
tetr5zol-5-yl opt. protected at the 1-position. 



and 



^""^ useful in angiotensin II antagonists for the treatment 
and prophylaxis of hypertension and heart failure. Daily dose of (I) for 
an adult is 0.01-5 (pref, 0.1-2) jng/kg. 

In an exainple, NaH (60% oil, 70 i^g) was added to 8-butyl-2-phenvl - 9H- 

'^^'''^ ice-cooling and stirred for 30 

mans.. 4-(2-Cyanophenyl)ben2yl bromide (0.54 g) was added to the solution 

^S^^'^rp^^To ^ ^""t':. The reaction solution was treated with wa t er extracted 
EtS to nJ^; /^^^V r^^^' concentrate in vacuo and recry stallised from 

fi? IZ ?tT o r^^^ ^-^n^^J^^-Q-butyl-o^I (2'-cyanobiphenyl-4- 

^ ir^n^^^^' " ^^^^^^ crystals. (I) had an ICSO of 

Dwg O/S' ^9a:Lnst angiotensin Il-induced contraction in guinea pig ileum. 
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AB The title 6-aTnino-9- [ [ 2 ' - ( IH-tetrazol-S-yl ) biphenyl-^-yl ] inethyl] -9-purine 
derivs, (I; Rl = Cl-14 alkyl or alkylthio; R2 = NH2, mono- or 
dialkylamino; R3 = H, lower alkyl; R4 = C02H or its ester, tetrazol-S-yl 
optionally having a protecting group at 1 position) and Pharmacol, 
acceptable salts thereof, which are useful for the treatment or prevention 
of hypertension and heart failure, are. prepared Thus, a solution of 2.37 g 
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and 



8-butyl-2-iT.ethyIthio-9H-adenine in 50 inL DHF was treated v.-: th 0 76 o 
K2C03, stirred for 30 min, treated with 6.1^ o 4- [ 2- ( 1- 1 r s t yl t et ra zol- 5- 
yl)phenyl]benzyl bromide, and stirred for <■ h^to oive 6^%"i (Ri = j^^eS R2 
= KH2, H3 = n-Bxj, R4 = 1- trit yl t etr a zol-5-yl ) , ^.hich (6.40 g) was stirred 
with a mixture of 60 mh 10% aqueous KCl and 10 mL THF to give, after workup 

recrystn. from EtOAc, 54% I (RI = MeS, R2 = KiH2, R3 = n-Bu R^s = 
tetr22ol-5-yl) . The latter compound showed IC50 of 1.15 -h'iO-8 H for 
inhibiting the angiotensin Il-induced contraction of guinea pig ileum. A 
tablet end coated tablet formulations conteinino I {Ri = Ph R2 « NH2 R3 = 
n-Bu, R4 = C02H) were described. " ' 
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^-^w- 5 — ^ T-S^^ix^iT-r = Vi5|3f^St/^: 

{a*^3] 5t (I) l;:*5l>T. Ri^--Ty--'i'Sm 

I!S*3S4} it ( I ) tC*3V^r. R4;45;<7;v:^de->^v. 
lR*35 5l 5C (1) (C*5I,^T, R2AST5yS. R3 30 
[SS*ri6) 6-r5y-8-7*f^/v-9- C (2* 
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=7 -J—iV- 5 — f yi') t' 7 = — 4 — < -'V] ;>< 

- 2-7 3i=;l — gH-T'lJ i^s 
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(III) : 




-e^fc^ixS-fk-a-ffe^r^, ^tlCit (I) (ilAiV'T, R 

(2- a) 5t (II) K)'(t'g-i|S)-SfcH^r<^tgir. iC (v 
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(VI) 
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L<lii>-a^7 5:yS. R3^i7K3SiS^*fcli^&jKT 

[0 0 0 5] ±fa5t (1) ^C:feV^T. R^T^^ix^lg; 
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n B u 



[0 0 3 7] 7-N-/<l>'!J>^WT^ /-5-:7:3l:^/V- 
Cl , 2, 5] :^:3eif/D [3, 4- d] ^ v/V (1.0 

5g) (2 0 0011) \zi Q%v d-mm^m 

5« i§PJl:c07j<^^i^*?^. 8 or. 2B$raiDS\m}$f 

sr^#So y-ji-ymmxvnm&Ln&^m (o.8 

g. 85%) 5r1#5o 

[0 0 3 8] Ti^^Vf Ci5Hi7N5i: UT 
t+»{fi C : 67.39 %, H : 6.41%. N : 26.20 %, 
SlSWJfil C : 67.38 %. H : 6.41%, N : 25.98 % 
IH-NMR (DMSO-de) 6 : 0. 93 (3H, t) . 1. 37-1. 50 (2H. m) . 1. 70 



-1. 78 (2H. Di) . 2. 75 (2H. t), 6, 98(211, br), 7. 38-7. 46 (3H. 
m) , 8. 28- 8. 31 (2H. ui) , 12. 60 (IH, br) 

7 -N-/<uy ^ y - 5 - j^^yw^:^- (1,2. 
51 --:^-^'<i--y P (3.4~dl t^U £ v^VCD^i^ 
[0 0 3 9 1 

N H C O n B u 



20 



M e S 



\ 



/ 



10 0 4 0] 7 5 7 - 5 [1,2, 
5 ) ;a-=¥-y- >^ o [ 3 , 4 - d ] \i''V ^'y'^ (0. 99 g ) to 
t:*y 'I/^'^VS (3 5nil) t;:7Xi^T. y<\^l) J^i^ ^ V V 

(1.54nil) ?r^»o< 9»D;ifCo B O^Cl OmSmmmi^ 

'ikmtiS:^m^i's 0.5 NS£^7Xyg?f^'jwfoiti:7 D o/j^yvju 

59 g . 41%) t L-C#^c. 
[0 0 4 1 ] TC^^^tfT C10H13N5O2S i UT 



(0. 



HiRiJffi C : 44. 93 %, H : 5. 00%, N : 25. 99 % 
lH-NMR(DMS0-d6) 6 : 0. 96(3H. t) , 1. 39-1. 53(2H,in). 1. 63 
-1. 68 (2H, m) . 2. 59 (3H, s) , 2. 74 (2H, t) . 12. 02 (IH, br) 
MS 267 (M+) , 183, 85. 57 
#%W4 

10 0 4 2) 

l^ki 8] 

N HCO E t 



Me S 



10 0 4 3] 7-nj-5-yif-f\^f-:^- [1,2. 
5) [3.4-d3 fy5v»- (J1.55 g) 

c:} t']}i>>mm (270 ml) i::7]c?^T, ^-tu-y ^Wi? d y k 

(5.63ml) ^^o<(?iOifc. 8 CCf 1 0 B$ra^pSK\J^ 
if^fei§i«Sr?S*U. 0.5 Nt6K7J<^?Rlwj5lt^nD*/v.. 

't&Sr^7K^^'/--'i'J:5l?StfBLi6<?«!jSrefeigft (8. 
106 g. 58%) tUT#fc, 



15 

(0 0 4 4) 5im':^^i C8H9N502Si:LT 
ff^ffi C : 40. 16 %. H : 3. 79%, N : 29. 27 %. 
SIWS C : 40.05 %. H : 3.72%. N : 29.21 % 
lH-miR(DMS0-d6) 6:1. 11 (3H, t), 2. 50 (3H. s) , 2. 62-2. 70 
(2H,m),11.98(lH, br) 
MS 239 (M+) , 183 
TJV (in MeOH) 302nin 

^nm 5 

[0 0 4 51 

Hki 9 1 




[0 0 4 6] 7 -N->'<i^iJ .^^T ^ y - 5 — 7^ ^.'i^^^a- 
- [1.2.53 ar^^^/^ C3.4-d] t-y^v^v 

(7.61g) Og^m^vS (500 ml) (ClO%Pd-jK^^ 
AO;t. 7K^#HmT4fliEt;^aDEEU. MrMT 4 BtP^'JJS^ 

4^^1f^o ::'^iJ5'y->'WKiSfKJ:!9S*gSU@W^tei (5.67 
g. 84%) Sr^t^o 

I 0 0 4 7 1 iH-NMR (DMSO-de) 6 : 0. 96 (3H. t). 1. 34-1. 4 
5 (2H. m) . 1 . 7 1 -1 . 79 (2H, ui) . 2. 49 (3H. s) , 2. 78 (2H. t) . 7. 08 
(2H, br). 12. 59 (IH. b) 
MS 237 (M+) . 195 
U V (in MeOH) 276 , 228nDi 

10 0 4 81 
[-(k2 01 

N 

M e S H 

(0 0 4 91 1 -n-7x3\:^':^=.)\.T ^ J -^-:^'^)\- 
^ir- Cl, 2. 5) it^'^^^ [3. 4-d3 ^ 
)y (7.41g) CDKK^ffi (500 ml) lriO%Pd-jKS 
^rJD;t. 7K«#H^T4^iElrJDJIL. M?fiT4B$fHJt 

a!^«^Sr^#5o >^y--^wjcg?8[J:t?^iSSLe«3*!3 (4. 
36 g. 69%) 



(9) 

3H-NW(DMSO-d6) 6 : 1. 34 (3H. t) , 2. 49(3H. s) . 2. 76-2. 84 

(2H,iii).7.06(2H,br), 12. 56 (IH. br) 

MS 209 (M^) 

U V (in MeOH) 275 . 230nm 

[0 0 6 01 
JO [^b2ll 




[0 0 5 1 1 8 -:7'5="/V- 2 -:7a.:^yW-9H-T'5^=^ 
V (a48g) C0v?7^5^>^U;}>/l.AT ^: K (jl^^^DMFiBS 
m (2 0ml) S?S^7K^U5i£;d5^,^ 7j^^>ft'^ h ^ 5? 

(6 0%oil, 7 Omg) '^t^TL^O^^f^t^tm.^tL^.. 4 

- (a-v'T/ :73i=:7V) -<>'vf7u::/D * K (o.54g) 
Sr»Dt. 4B$|ig}gHJLfc, S/J^y?5IC7i<^^Dx.. ig'fbj?'^^ 
u>-T'tttiiL7j<:i5fei£. ®BEiS^L/Co ^^feSr^i^y- 
30 /V-TSiSSUSfitJ^fe^efeMS (0.62g. 75%) i LT 

I 0 0 5 2 1 7C^:»W C29H26N6^ 
f+gtfll C : 75.96 %, H : 5.71%, N : 18.33 %. 
HaiJfil C : 75. 97 %, H : 5.83%, N : 18. 16 % 
IH-NMR (DMSO-de) 5 : 0. 92(3H, t). 1. 37-1. 45 (2H. m) . 1.66 
-1 . 78 (2H, Di) , 2. 89 (2H. t) . 5. 64 (2H, s) , 7. 26 (2H. br) , 7. 46 
-8.47{13H.in) 

6 8 -:/^7V- 9 - r (2' -;!7;V:^^->;^ 

[0 0 5 31 
Ut2 21 



17 




10 0 5 41 2-:7^n;U- 9H-T7^- 

(1.34g) (OT^UYmWi (6 0ml) -kWSi^ X^^lfp^ h . 
TKSl^k-^ K y (6 0%oil. 2 0 Omg) 4rJ)D;i3 0:5^ 

)V) -o-v^^wr^'o^ K (l.67g) SrJPx.. A^f^W^\^ 

e^ssfe (i.83g. 75%) a:ur^#y:i, 

10 0 5 5) 7tm^^ C30H29N5O2^ 
l+^M C : 73.30 %. H : 5.95%, N : 14.25 % 
C : 73.29 %, H : 6.01%, N : 14.04 % 
1H-NK<R(CDC13) 6 : 0. 93(3H» t). 1. 37-1. 46(2H,in), 1. 58- 
1. 77 (2H. m) . 2. 78 (2H. t) . 3. 61 (3H, s) , 5. 42 (2H. br) . 5. 49 
(2H,s).7. 26-8. 47(1 3H. m) 

6-7g:/-g-7^-f^^-9- r {r -P^^^^^'-yy^* 

(^k<g-^(Y)) (DlSj^ 
I 0 0 5 6 1 
Hb2 3) 




(0 0 5 7 ) 6 -Z y - 8 -^^^y'W- 9 - [ (2*- 

-T'^n^yU'- 9 H-T'il (O.SSg) $rl 0%NaOH 
(7ml) izc^/«-yW (1 5ml) 4 ^MJJP^jS 

gm^^^HwTS*SSU. efe^Sfi (0.19g. 36 
%) ?r^#yLo 
[0 0 5 81 

10 jt^Hi^ C29H27N5O2 0.6 HC 1 i LT 

It^M C : 69.74 %. H : 5.57%. N : 14.02 % 
3?rayM C : 69.66 %. H : 5.63%. N : 13.79 % 
lH-NMR(DMS0-d6) ^ ; 0. 93(3H, t) . 1. 38-1. 46(2H. n>). 1. 68 
-1. 78 (2H. Di) , 2. 89 (2H. t) . 5. 60 (2H, s) , 7, 37-8. 47 (13H, 
m), 12. 7 (lH.br) 

steffij 4 

6-r $ y-8-:/-^yi.-9- r r2' - f (ku^zh 

-/wy^yv) ^ ^y-.^^V^- 5 — h'^'7 3i^^U-4 

20 [0 0 5 91 
[<t2 4 1 



COOH 



(11) 



J9 



20 



P h 




— C P h 3 



[0 0 6 0] B-':/'^A — 2-y :ii=-^^— 3H — T'T==- 
> (L34g) (DDUY^^W (6 0m3) ^yVC^ i.^f)^ h . 
^K^'fb^t h li A (6 0%oil. 0. 2g) ^JP;t3 0^^F«T 

/I — 5— -i';!^] :7ai=i>'W} •^>:/yi':7'o 5: K (3.06 

f0 (2. 60g. 7 0%) i: 
I 0 0 6 1 ] MS 743 (M+). 420. 343. 268 

^tm\ 5 

5>^— /V— 5— 4 — r;v) ^'^yv-'l 

[0 0 6 2) 
[>(t2 5) 



N H 



P h 




[0 0 6 3] 6-T^y-'8-:/^;^-9- C C (2' 

4 --r;l-) -2-7:rZ^7V-9H-7'y V (2. 

23 g) , 1 0%^m (100 ml) h^r VyM Y^yy>' 

(Wk. TYi'phnm (2 0nii) -i^mmzxAnm 

iapjfit^l 0%Na OH7X^?K5r^JD^. MET 
3:5-^vj:9S«5SSSrtTV\ e^JtS (0.98%. 6 5%) 



[0 0 6 4] TC^^J-t/T 
l+^ffi C J 69.44 %. 
^fflWE C': 69.39 %. 
MS 501 (M+). 458, 416, 192. 379 



C29H27N9i LT 
H : 5.43%. N : 25. 13 % 
H : 5.43%. N : 24.89 % 



[0 0 6 5] 

Ht:2 6] 

NH2 



n B u 



M e S 




60 



[0 0 6 6) 8 2 - ;^ f^ywf-rd"- 9 Vi-T'f 
(0.484 g) CDDMF^ffl (1 Sml) Sr7j<?& U5^f :dS 
7K^^ty^5?A (l9.5mg) SrJ3D;i3 0^>rp'3:6^ta-yf 
4- (2 — v-Ty :7 jc::^>n^) ^i/^ytv-fx^^y 
(0.61g) 4r*D;t. 1 2^W3t^¥U^, jg^^-Si^V 
y*y7v;t?9i:>^^n-7 h^TP^-f- (fSIliSK; H^'^^ 
>';gm^^/v=i : 1) \z.^y)'^mm (0. 75g) 

:^ ^ J -)\^imWi^'OW^^\^^^m (0.69g. 79 
%) ^r#ac 

[0 0 6 7] lH-hftiR(DMS0-d6) 6 : 0. 82 (3H, t) , 1. 22-1. 3 
4 (2H, m) , 1, 57-1. 62 (2H. m) . 2. 49 (3H. d) . 2. 75 (2H. t) . 5, 41 
(2H. d). 7. 19 (2H. br). 7. 19-7, 94 (SH. m) 
MS 428 (M+), 386. 192. 
UV (in MeOH) 268nm 



(12) 



21 

6 -7 ^ y - 8 -y^yv- 9 - f ( 2' -:^;V;K^->y 
I 0 0 6 8 1 

[^1:2 7 1 



N H 



22 



n B u 



M e S 




C OOM e 



10 0 6 9) S-^'^^i-- 2-7^^;v5";a-- QH-T-r 
(l.64g) CODMF^^fl^ (5 0ml) ^yV^'^X^flt^ 
mm^V^M^ (SOOmg) SrJD;^3 Oi»ra^*t?S-tf 
fz"ik> 4- (2 -::?7>'U7}<dri>';^^yi.:7^^^V) -<>'v^;i- 
yn^K (2.31g) i:m^. A^mmWLtc. JRit^miZ 
7KSrSn;i. u^/T?«i±J L7K?5fem> iffiEEffiagL 

S^Li^ifei^r^fe^S^ (2.89g, 91%) tl.xmc. 

10 0 7 0 1 Ttm^^^ C29H27N5O2S t LT 
SfS^ C : 65.05 %. H : 5.90%, N : 15. 17 % 
H'S'KS C : 65.04 %, H : 5.84%. N : 14.88 % 
1H-NN<R(CDC13) 6 : 0.90(3H. t), 1. 31-1. 47 (2H. m) , 1.63- 
1 . 78 (2H, m) , 2. 56 (3H. s) , 2. 73 (2H, t) , 5. 36 (2H. s) . 7. 20- 
7. SedOH.m) 
^MW 8 

6-7£ y~8-:/-^yu-9 - r (2-- :^;V7j-;drv-b- 
10 0 7 1 ) 



N H 



[^b2 8) 



N H 



n B u 



M e S 




COOH 



[0 0 7 2 ) 6 -T ^ y - 8 -:7^^yl>— 9 - [ (2'- 
::^7 /l-Th'^ -L/;^ ^>^l- jriiy'l — 4--^/^) ;^^-'^] -2 
-:^^Jl-^±-9H--:/]) > (1.07g) ^rl0%NaO 
H^?R (16ml) t:^^y-^\^ (3 1ml) 1 6 I^K 

7KI::jgfi?S-^s iN^S^T'i^'tt (pH2) L^c mih 

(0.74g. 69%) 4r^i/c« 
10 0 7 3) 

7C5St»JW- C24H25N5S O2 0. 5 HC I i b-C 
tf^m C : 61.82 %. H : 5.62%. N : 15.02 % 
H^RHil C : 61.88 %, H : 5.48%, N : 14.89 % 
IH-mffiCDMSO-dg) 5 : 0. 92(3H, t), 1. 36-1.47(2H,m). 1. 67 
-1 . 77 (2H, in) . 2. 56 (3H, s) . 2. 83 (2H. t) . 5. 46 (2H, s) . 7. 29- 
7. 81(10H.in).12.7(lH.br) 

mmm 9 

6-7x y-8-:7^^^v~9- [ [2'- r (hU7^ 

m 

10 0 7 4 ) 
Hk2 9) 



n 8 u 



M e S 




Tet-CPh3 



10 0 7 5] 8-y^>^^-2-p<'?'^^f':?^~9H-Tf=' 
::^>' (2,37g) (DDMFSJR (SOml) S^7k^*&U?fe*s 



so 



j^®E*ye^^ (o.76g) Staphs o^^ra*^tSi?fe 



(13) 



23 

ix^:^ o-v- h>^'^:7-<-T'JmiaLg6*)te?S:afe*£S (4.59 
g. 64%) i LT^t/tio 

[0 0 7 6 ] lH-]^W(CDCl3) 6 ; 0. 90 (3H, t) . 1. 24-1. 36 
(2H, m) , 1, 67-1. 77 (2H, m) . 2. 45 (3H. s) . 2. 73 (2H. t) . 5. 20 
(2H, s) . 5. 43 (2H. br) . 6. 89-7. 95 (23H. m) 
MS 713 (M+). 657. 420 

1 0 

6-T $ y - fi ^-:7-^yV-^ 9- r f 2' ~ Cl H-^ h 
[0 0 7 7] 

N H 2 

NS n B u 

M e S 




T e t -H 



24 

10 0 7 8 ) 6 y- 8-:7'^>'V.-9- [ ( (2* 

(6, 40g) . 1 0%ffil$ (6 Oml) jRt/THF (1 Oni 
1) ^S?fitCT4 0#fa}Sl$L/:io i^SiJflcOl 0%NaO 

3 N«ISgtcTirS?K?r p H 3 iClliaSg Ltfrtii U/-c?£S^aS* 

@6*3teSr#?)c g*S£3i*^^vj: i9||,^fB^^TV>. 
liSS (1.64%. 54%) Sr^tfco 
MS 473 (M"*"), 428. 386. 192 
[0 0 7 9 ] 



10. 0 mg 
100.0 mg 
50. 0 mg 
7. 0 Dig 
3.0 mg 



[ 0 0 8 0 J ^^S^'J 3 'Qnhf\^fz.\\L'^m (-fk-^ife®) t 



3 — v;!^-^'— ^ 



170.0 mg 
[0 0 8 1 ] 



10. 0 mg 
60.0 mg 
35. 0 mg 
3. 0 mg 
2.0 mg 



iffi>[bU. 4 or-T^lfcjjfeb. ffU^gSigLfc, t^KLXmh 



no. 0 mg 

;u *i J: t/r 9 t*r =^i^ cDTkttffilffltff Iw J: 5 «f ?c T = 



4$Bfl78-165292 



(14) 

(51) Int. CI. 6 taSiJfE-§- JTrt^iSS* FI SWiSS^fBiBff 

C 0 7 D 473/34 3 6 1 



(72)%0j^ ®isg 

Si«i^¥®sB¥KBr}eio52 



(72)%5fl* Ms] 
E 

(72)|g?q* rfe *Oj|l 
990-63 



